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When the Defense Program Reaches Its Peak, in 
Twelve to Eighteen Months, There Will be Jobs 
for Six Million More Workers in Industry, 
Business, Trade and Transportation. Prepara- 
tions to Meet this Situation Should be Started 
Now. 


Skilled Workers for 
Defense Industries 


A Skilled Labor Supply Study 
By Cuarzes S. SLOCOMBE 


Personnel Research Federation, New York, N. Y. 


its peak, in the fall of 1941 and/or spring of 1942, there will be jobs for six 
million more workers. There will be virtually no’ unemployed. 

Not all these six million extra workers will be employed in defense or manu- 

facturing industries. Extra employment will take place in business, trade and 
transportation. But probably four million will go into manufacturing. 


UTHORITIEs in Washington estimate that, when the defense program reaches 


One Worker in Ten Is Skilled 


N THE average, in the metal trades, one worker in ten must be a skilled crafts- 

man; blacksmith, carpenter, guage maker, machine setter, millwright, tool- 

maker, etc. So that the defense program will require an additional four hundred 
thousand skilled workers. 

Where are they to come from? Federal Security Administrator Paul V. McNutt 
announced in June that there were on the unemployment rolls 657,000 skilled crafts- 
men. It would appear therefore, at first sight, that there is a sufficient supply of 
skilled labor in the United States to meet defense program requirements. But— 

From 33 to 40 per cent of these workers are 45 years of age or more. If the 
skill of these men is to be used by industry, men will have to be hired on the basis 
of skill and experience, without regard to age. 

Probably many of the unemployed skilled workers have not worked at their 
trade for some considerable time. If rehired into industry they would consequently 
require extensive re-orientation training, and be somewhat inefficient at the start. 
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SKILLED WORKERS FOR DEFENSE INDUSTRIES 


It is probable that there will develop an actual shortage of skilled workers in 
certain key occupations in fast growing new industries. This means that skilled 
workers with experience in one industry, which is not expanding, may have to be 
employed by a fast growing industry. For example, a machine tool manufacturer, 
instead of insisting that a man have experience in that industry before being hired, 
may find that skilled craftsmen from the business machine manufacturing industry 
prove satisfactory. Readjustment training would, of course, be necessary. 


Many Degrees of Skill 


4 ip word ‘‘skilled,’’ as applied to workers, is a very broad classification. There 
are all degrees of skill. For instance, one company has five grades of tool- 
makers. There is a possibility therefore that, though the broad picture indicates 
an adequate supply of skilled labor in the country, there is a real shortage of the 
most highly skilled workers. 

There are two additional sources of skilled workers, apprentices now in training, 
and production workers with potentialities for development and training into 
skilled occupations. 

On the whole, therefore, it appears that the problem of an adequate supply of 
skilled labor can be met, though it will require a vast amount of personnel work, 
especially training, and owing to the time factor involved, peak defense production 
is likely to be delayed. 


Defense Commission Recommendations 


O MINIMIzE the delay, and alleviate the problem, the Labor Division of the 

Advisory Commission to the Council of National Defense recommends that 
companies institute upgrade training programs, and carry them out with the aid of 
transfer services centrally controlled. 

Bulletin No. 2 says: ‘‘It is essential that top management establish a definite 
policy of promotion from within in order to train effectively through upgrading. 
Under this plan one or more individuals are responsible for all placements. They 
should know as much as possible about the jobs in the plant and about the employ- 
ees’ qualifications to fill them. In addition, employees should be permitted to ap- 
ply for changes in their jobs without prejudice. An inventory of the working force 
will classify the employee's potential ability, previous experience, education, his 
job preference, and length of service. No matter what form this inventory takes— 
whether through interviews or personnel records, or any other means—such in- 
formation is essential to training through upgrading.” 

What results can be expected from such programs? What are the difficulties 
involved? What different sorts of programs can be set up to meet the special prob- 


lems of a company? 
\ 
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Survey of Company Practices 


N ORDER to answer these and similar questions, a special survey has been made 
I of the experience of companies in hiring, upgrading, training, setting up a central 
placement office, surveying anticipated skilled labor requirements, estimating num- 
ber of employees capable of being upgraded, selecting those capable of benefiting 
by further training, and the results of segregated training. 

The results of this survey are set forth in this report. They show a wide va- 
riety of methods and results. Most of the experience is drawn from the 1937 busi- 
ness boom, which is the latest case in which companies experienced great difficulty 
in obtaining the skilled labor they needed. 

A minimum of editorial change has been made in the actual descriptive person- 
nel reports contributed by cooperating companies. 











Hiring Skilled Workers 


ERE are six instances, dealing with hiring skilled workers by advertise- 
H ments, out-of-town recruiting, recalling former employees, and through 
employment agencies. They show the great difficulties (and almost im- 
possibility) of securing the right kind of skilled help by these means. 
The only way to overcome this problem would seem to be to hire in at lower 
levels of skill, and develop the greater skills needed by upgrade training programs 
within the plant. 


Don’t Advertize for Skilled Help 


D™° the past two years we used the medium of newspaper advertising quite 
extensively. For the most part we used the local daily and Sunday newspaper. 
We must admit that little success was had through this method. In order to illus- 
trate how difficult it was to secure skilled help for our tool and machine departments, 
we have selected a blind ad which was inserted in an issue of the Sunday paper, and 
the following summary will indicate the results obtained: 


Number 

ET eee ee Pe ee ere ye 173 
Not acompentee for employment... ... 6... 5 cc cnceiencccdlinsces 96 
Applications sent to those whom we considered favorable............ 77 
Did not reply by returning application.......................00008. 19 
Applications returned but applications not suitable.................. 6 
Applications returned to and referred to line cegenisation.. vent ae 
Applications sent back to Employment Department by line organize- 

CU: Se UCU HUGIIIENS:. 0. «55. - 5s oe eines Caitanwees 25 
Applicants who were asked to call for an interview................. 27 
Applicants who were interviewed and not hired.................... 14 
Applicants who did not report for interview.....................-5. 3 
Applicants who were interviewed and hired......:................. 10 
Hated Ht Gee moe sepeee Gor Week... . .. 5... co cece wees ness 4 
RT OTT TE TET ee 6 


Thus it can be seen that out of a total of 173 replies to an advertisement, we 
were able to secure only 6 mechanics who could meet our requirements. A sum- 
mary of results from other advertisements would indicate this same lack of success. 


Another Company’s Experience 


, | Riser oo new employees through blind advertising was a discouraging ex- 
perience, as in 557 additions to the skilled classifications, it was possible to 
secure only 10 individuals in the skilled occupations through the use of blind adver- 
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tising. In many instances the entire returns from a day's advertising did not result 
in finding a single capable candidate. 

Our records also indicate that of the 557 additions of new skilled help, 84 were 
employed from applicants recommended by public and private employment agencies; 
121 skilled workers were employed as a result of recommendations to the employ- 
ment office by present employees and friends of the company; 10 were secured through 
the use of Advertising. The remaining 342 of the 557 additions to the skilled force 
were hired over the counter. 


Out-of-town Recruiting 


In contacting applicants from ‘‘out-of-town’’ areas the same unsatisfactory 
experience was had as in the use of blind advertising and employment agencies. 
In some “‘out-of-town’’ areas local newspapers would not accept blind advertising, 
and in many instances employment agencies refused to recommend applicants for 
interview by ‘“‘out-of-town’’ employers. In addition, instances were recorded 
where local chambers of commerce and metal trades associations brought pressure 
to bear on “‘out-of-town’’ employers to restrain them from disturbing local labor 
markets. 

Our records indicate that late in 1936 and early 1937, 90 skilled workers were 
hired from ‘‘out-of-town’’ areas, but that only 37 actually reported for work, and 
of this number 8 were lost during the first two weeks to return to the point from 
which employed. 


Recalling Former Employees 


During our expansion which covered the period 1935-37, we wrote to 205 
former employees in skilled classifications to determine if such employees were 
employed and if they were interested in returning to their former jobs. The result 
of the 205 letters was as follows: 

82 employees replied, indicating an interest in securing more information 
relative to returning to their former jobs. 
15 were not interested in returning. 
3 expressed no opinion. 
44 did not reply to the letter. 


2 were deceased. 
59 letters were returned—unable to find. 


As a result of contacts established through the 205 letters written, 36 former 
employees in skilled classifications were finally rehired. 

Former employees indicating an interest in securing more information relative 
to returning to their former jobs, but who eventually refused to accept employ- 
ment, did so principally for the following reasons: 

(a) Guarantees of permanent employment requested, which could not be 


made. 
(b) Present employment more to their liking. 















HIRING SKILLED WORKERS 


(c) In business for themselves and did not wish to change. 

(d) Receiving rates of pay in excess of those offered. 

(e) Employed at distant locations, too far removed from the plant. 
(£) Reluctance to accept because of fear of loss of skill. 


Our data also indicate that former employees considered for reemployment 
make comparisons between employers on such matters as the following in deciding 
whether or not they should return to their former jobs: 

(a) Company reputation. 
(b) Wages and Working conditions. 


(c) Stability of employer’s business. 
(d) Benefits which accrue from service or seniority rights. 


It is also necessary for a former employee who has moved out of the plant area 
to consider carefully the expense involved in moving household effects and family 
as well as the effects of uprooting his family, such as changes in school for children, 
and the separation of the family from established friends. 


Using Employment Agencies 


During the last quarter of 1936 and the first quarter of 1937 there was a further 
tightening up in the supply of skilled and semi-skilled help in the area, with a 
definite shortage developing. Other companies were losing some of their semi- 
skilled and skilled men, and the only skilled help obtainable in the area seemed to 
be those tradesmen who were endeavoring to capitalize on the situation and were 
shopping around from plant to plant to obtain the best possible offer of wages and 
working conditions. 











TABLE 1 

Reasons FOR REJECTION 

— HIRED porte AGE MEDICAL RATE MISC. 

VIEWED CAPABLE 
RAMEN. 5% cit b ogee anges 2.05 67 116 5 4 5 8 
ree ore ere 353 96 121 8 5 2 21 
Se eer er Te 32.0 59 196 3 4 I 57 
EE hk ee wh gre aS aed Ge 276 73 169 6 3 2 23 
DN Gis scene iad oy sun wes 339 87 220 3 8 I 20 
Sa a ee eee 228 64 135 I 4 3 21 
I 5s bw SN ean canker een ae 167 26 122 5 4 I 9 
RP ore are ror 282 41 | 230 3 2 I 9 
Gs 5.6 ranted hbk oe eee 110 16 89 2 — a a 

2,280 | 529 1,398 36 34 16 171 


























At about this time employment agencies in the area were contacted, and as a 
result the Employment office was overrun with individuals claiming experience 
in the semi-skilled and skilled trades. Some of these applicants could not meet 
our Medical Department requirements; others had been away from the trade so 
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long that an extended period of re-orientation training would be required; and still 
others were totally unsuited to the company’s work. Following is a summary of 
the interviewing and employment activity for semi-skilled and skilled labor during 
this period: (Table 1). 

About 60% of the applicants did not qualify for the job requirements and it 
was necessary for the Employment Department to continually contact the em- 
ployment agencies in an endeavor to impress upon them the need for adhering to 
specified requirements and qualifications in sending applicants for interview. 


Poorer Men for Better Jobs 


As the period of hiring activity and ‘‘recovery’’ progressed from October, 1935, 
to December, 1936, the general caliber of all the men hired, both skilled and pro- 
duction, dropped off with respect to education, mental alertness and ability to 
solve problems in spatial relations. This same trend is true of personnel ratings. 
At the same time the initial or “‘starting’’ labor grades of the men were increasing. 
In other words, as time went on the company was hiring less and less capable men, 
and placing them on higher and higher graded jobs. (See Chart I.) 

It does not follow that these higher grade starting jobs should have been 
filled by upgrading very short service and inexperienced employees, because of 
the double training costs and interference with production involved. 

These trends were also accompanied by a tendency to hire more ‘‘outsiders”’ 
as the period progressed. ’ 

All of these trends took an upward turn in January-March, 1937. These 
trends suggest the problem of systematic changes in the caliber of applicants, and 
in selection standards as a result of business upturns. If such changes are general 
characteristics of the present period of hiring activity, they suggest modifications 
of employment procedure, particularly the hiring of lower skilled workers, who 
are fully expected to require, and be capable of further training by the Company. 

Requirements for skilled employees during the latter part of 1935 were com- 
pletely filled by recalling former employees, while in 1936 it became necessary to 
hire 57 new employees or 19.7% of the total. This was increased to 98 or 33.6% 
of the total in 1937. Unquestionably, the shortage would have become more acute 
had our requirements for this class of help not declined after August, 1937. 


Men Demand More Pay 


It was our experience during the 1935-36-37 ‘“‘build-up”’ that the difficulties 
encountered in obtaining mechanics to meet the requirements of tool building were 
more pronounced than in former years. This can be largely attributed to improved 
methods (e.g., splitting and grinding dies, hobbing of plastic molding dies, etc.) 
of constructing tools, as well as to the more complicated design of the tools them- 


selves. 


—126— 










STANDARD TEST SCORE 


HIRING SKILLED WORKERS 


Cuart Ia. Intelligence Test Otis 
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1937 RATING 
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The modern tendency in the design of tools is to replace the several tools, which 
were formerly necessary to perform the several operations incident to the fabrication 
of a piece part, with one tool so designed that it performs the required operations 
(blanking, forming, drawing, perforating, notching, etc.) all at once. 

While this means that some of our mechanics (grinding machine operators, 
lathe hands, etc..) must become more highly skilled in their specialty, it also means 
that most of our toolmakers must have a greater over-all knowledge of their trade 
than before. : 

We found that in order to obtain highly specialized and competent mechanics 
from the outside, we had to offer higher wages than in former years. Each good 
mechanic understood that due to a shortage of help in his field, he could hold out 
for a better starting rate, especially if he qualified for the job in every other respect. 











Upgrading Skilled Workers 


We sort of results may be obtained by upgrading? Chart II on p. 130 


shows the results obtained in 1937 by a company with an average work- 
ing force of 1850 shop employees. 

In the skilled labor grades (7-11) the average force was 411. 203 of these 
were obtained by hiring, and there were 75 upgrade promotions. All hiring was 
done in the lower skilled labor grades, where the labor market is least tight. _ Un- 
der this plan, it was not found necessary to hire anyone for the two highest skilled labor 
grades. Of 29 men in these highest grades 20 were obtained by promotion from 
lower grades. 

The same thing is largely true of production workers (labor grades 1-6). 
With an average working force of 1439, 907 were hired in the lowest grades, and 
of these 757 were promoted during the year. It was thus found necessary to hire 
only 20 workers for the most skilled production jobs. 


Internal Problems Created 


W 7 HILE such a program avoids the tremendous difficulties of obtaining the 
higher grades of skilled craft, and production workers from the general 
labor market, it can be well seen that it does create other knotty problems within 
the organization. 

(1) A man leaving one job to go to another higher one, either in his own 
department or in another, must take some time to readjust himself. During this 
period his efficiency will be lower than normal. The enormous number of such 
promotions in this plant during one year would seemingly therefore have reduced 
the overall efficiency of the plant. 

(2) It throws an extra burden on the supervisory force, for these promoted 
men will all require some additional instruction to fit them for their new duties, 
and also extra supervision in assigning and inspecting work. 

(3) The supervisory force must be sold on the overall benefits of the program. 
For a supervisor with a good man in his department, capable of promotion, will 
have a natural tendency to want to keep the man in his department, rather than let 
him go to another department, and be replaced by a temporarily less efficient man 
promoted from some lower labor grade. 

(4) Where a union is involved, and particularly where promotion is normally 
wholly or largely determined by seniority, difficult negotiations will be necessary 
to gain the union's acceptance of the plan. 
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NUMERICAL DISTRIBUTION OF AVERAGE WORKING 
FORCE, HIRINGS AND PROMOTIONS 
DURING 1937 
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UPGRADING SKILLED WORKERS 


The results shown for this company for the tight labor market year, 1937, 
grew out of a memorandum from the employment manager to the plant manager. 
A copy of this memorandum, which describes the operation of the plan, is here 
included. 


Letter Starting Program 


To Prant MANAGER 
oo weeks back you reqested me to line up a plan to provide for upgrading 
employees already on the payroll to higher rated jobs. 

After considering several different plans, we at last decided on one which has 
been in force generally throughout the plant, although it has never been drawn 
up in a definite form to which all units might subscribe. 

Because we had completed a job analysis of all occupations in one unit, we have 
used that organization in an endeavor to formulate a definite plan to insure that 
all new employees will come into the plant at the lower grades, and that openings 
in the higher grades will be filled by promoting from the lower grades. 


Upgrading Chart Prepared 


| ie this purpose we have drawn up a chart, along with a detailed statement, 
which for want of a better name we have termed “‘upgrading chart’’. It has 
been designed for the purpose of assisting supervisors in’ the rather difficult task 
of upgrading their people. It serves the purpose of giving a definite picture of the 
promotional opportunities opening before employees, and reveals from what occu- 
pations employees can be promoted most logically, and from what occupations they 
can be promoted most logically to certain positions. (Chart not included.) 

Blocks show each non-supervisory occupation in a department; and circles, 
supervisory occupations. Occupational grades, approved, tentative and proposed 
are included for each division. 

The lines, with arrows pointing in the direction the line is supposed to travel, 
indicate the path of progress between each occupation. Lateral lines in many 
instances show inter-divisional moves and possibilities such as inducting inspec- 
tion personnel from operating and production divisions. 

In the lower levels all jobs are interchangeable. In this way flexibility is 
assured and workers are less likely to grow stagnant by remaining too long in the 
lower levels. In following out the plan it is intended that practically all new em- 
ployees will come in at the lower levels and turnover should be confined almost 
exclusively to these lower grades. 

As the chart is drawn up, there are no dead-end jobs. While we recognize 
that there are certain employees who will reach their proper level, and most likely 
be dead-ended at that particular point after a period, we believe it would be unde- 
sirable to indicate that condition on the chart, and that it is quite likely that 
some employees of this group may be transferred to other branches where it is pos- 
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sible that further progress may be made in a line of work for which they are better 
fitted. 

Serious consideration has been given also to the progress of women workers. 
We believe it is not only desirable to upgrade them on shop jobs, but also to effect 
shop to office transfers as special abilities of employees permit. 

We are not unmindful of the fact that not every employee working in a given 
occupation may be properly transferred to one of the occupations the path of prog- 
ress indicates, and exceptions will arise. 


Minimum Period on One Job 


ib PRESENTING the plan, we are reminded that in times when there is an abnormal 
demand for labor it is likely that not all of the higher graded jobs can be filled 
from the lower grades, and that some employees should be expected to remain 
within lower grade occupations or in other words, in the jobs in which they started, 
for at least a minimum period of time. We believe this minimum period could best 
be set by the line organization, although of course it is conceivable that some un- 
usual workers will come in from time to time, and it may be found desirable to 
promote them before the minimum time has expired. 


Hiring Only in Lowest Grades 


A s 1 said in the beginning, the plan we are presenting is in general along the lines 
the various organizations are attempting to follow, and which we feel they 
have followed with a certain degree of success. For that reason we believe there 


should be no serious objection to accepting a plan of this sort as a definite policy, 
bearing in mind that its success will be indicated only by the amount of support 


it is given by the line organization. 

Naturally if the plan is accepted, our Employment department will use the 
chart as a guide for filling requisitions received for labor. In other words, any 
requisitions for labor above the two lowest grades will not be acted upon by the 
Employment organization until they are satisfied that the labor required cannot 
be obtained from lower grades somewhere in the plant. We should expect the 
superintendent in charge of the organization entering the requisition to approve 
hiring a new employee from outside sources. 

Should the plan be accepted, additional charts will be drawn up for the other 
departments in the plant so that inter-department rotation and upgrading may be 
worked out to insure that any requirement for labor above the two lowest grades, 
regardless of where it is in the plant, will be filled from the lower grades of any 
one of the departments; that is, assuming that the department entering the requisi- 
tion have exhausted their possibilities of obtaining a man from a lower grade, the 
Employment organization will offer the promotional possibility to employees in 
the lower grades in some other unit. 

EMPLOYMENT MANAGER. 








Special Emergency Training 


S UPGRADE training feasible? Is it practical? What sort of results may be 

] obtained from it? Does it ease the pressure in a tight labor market? These 

are legitimate questions. They are answered in the experience of one company. 

In a period of expanding business, when it was found difficult to hire skilled 

workers, it set up a training program for its machine shop employees. They were 

trained in operation and care of machines, grinding of tools, setting up machines 
from blueprints, and in the use of simple and complicated measuring tools. 


Program 98%, Successful 


O' g2 men in the shop, 70 were trained during 9 months. 69 benefitted so much 
by the training that they qualified to do more highly skilled work than they 
had previously, and were promoted accordingly. 

The output of the shop increased 10%, the number of inspection rejections 
was reduced by 15%, and the skilled labor problem of the company was substan- 
tially eased. 


Special Intensive Training 


in company engaged in special intensive job training in two departments to 
meet needs for workers with greater skill. In one department trained detail 
makers and machine operators were required and unavailable in the outside market, 
so that a program of raising the level of skill was started in 1937 and continued 
until June 1938. 


Selection of Trainees 


pyres employees recommended by supervisors on the basis of performance 
within the department concerned. 


_ Operation of the Plan 


W 7TH a training manual developed by the training department, instructors spe- 
cially trained were assigned 20 trainees each. These instructors were re- 
sponsible for fully instructing the trainees in the operations involved in the next 
higher class of labor. They also coordinated classroom work with productive 
work, and worked closely with the supervisors of the trainees. As a trainee was 
qualified for the next higher class of work, his training was terminated and he was 
replaced by a new candidate from the department. The training period varied 
from 6 to 12 weeks, depending upon the base skill and ability of the trainee. 
In another department where it was necessary to develop increased skill in 
machine operators, a similar plan was followed. 








PERSONNEL JOURNAL 


Resume of Results 


ew training plan made available workers with increased skill to meet immedi- 
ate and anticipated needs. In the Assembly Department 114 employees were 
placed in training during a 9-months period, and 65 upgradings were possible as a 
result. An interesting observation was that the quality of the department in which 
this training took place definitely and substantially improved as a result. This 
contributed to improved use of bench and machine tools. 

The training activity created a tremendous interest among the trainees, who 
sought mechanical trades extension courses on their own time to secure knowledge 
related to their work. 107 of the 114 trainees enrolled for such courses. (See 


Table 2.) 


TABLE 2 


Resutts in Two DeparTMENTS 





Assembly Department: 


a ss ot vin pinch ab geemee scuneds am idennawe ce ae enue’ 135 
EE ee ee 114 
pr GE Gs PUNE F CORES. 2... cc ect e nec reesee eens 49 
Bouman Gr Gimmmopees promoted 2 Classes... ccc cece teens eee: 8 
i ek kad ia ee sa RWN dhe paw tlan bee nonbeeKeRm 57 
kee eetewh habe shaw ee ad Hie se Kes hoy aed ate poles 65 


Classroom training—2 hours weekly 

Shop instruction—2 hours weekly 

Total training period—6 to 12 weeks per class promotion 

Trained in the use of simple and complicated bench tools, simple and complicated measuring tools, 
and theory of close fitting and lapping. 

Approximately 10% of trainees selected for training failed to profit thereby, and the balance of the 
group were not promoted due to lack of openings at the higher level, brought about by a recession 
in business. 


Machine Shop: 


shoved oun gba h 6 din hee dase ad Wao bdo ems eens gz 
Ee a 7o 
ny ogc oe eck veedeeceebivcunve st veeesbeebes 64 
Nemiber of employers promoted 2 Classes... ... 6... ccc e cece eee eees 4 
Namber of employees promoted 3 classes... 0... 2... ccc ccc ccc eeeccces - 
ceeds cence seacievdedneshestecesuaceeeeee 69 
eGo ied. o nd sino od scenes heey HON bw eee Rane Rw 75 


15% reduction in inspection rejections observed following training. Output had increased approxi- 
mately 10%. 

Classroom training—2 hours weekly 

Shop instruction—z2 hours weekly 

Total training period—6 to 12 weeks per class promotion 

Trained in operation and care of machine, grinding of tools, setting up machine from blueprint 
and in the use of simple and complicated measuring tools. 




















Progression Training 


ANY companies feel that, under the present and oncoming emergency de- 
M fense situation, they can no longer rely solely upon formal apprentice 
training programs for their supply of highly skilled workers. 

One company has developed, what it calls, a supplementary plan of *‘progres- 
sion training’’. Under this plan employees, recommended by supervisors and tested 
as to mental capacity, are trained through a planned sequence of jobs. Each man 
moves along at a pace determined by his own ability to progress. Some, of course 
do not go right through to the most all-round skilled jobs, but showing special 
aptitudes and limitations, become specialists as, milling machine operators, grind- 
ers, machinists, heat treaters, etc. 


Results Obtained 


Ww" sort of results may be expected from such a plan? The company found 
that after it had been in operation twenty months of 109 men: 


7 completed training as toolmakers 

I as an instrument maker 

1 as a hand screw machine specialist 

6 accepted supervisory positions 

1 transferred out at his own request 
11 failed to assimilate training 


of the remaining 82, the expectations were that they would develop as follows: 


17 toolmakers 

20 lathe specialists 

20 milling machine specialists 

10 hand screw machine operators 

10 automatic screw machine operators 
5 grinder specialists 

10 drill press specialists 

10 punch press specialists 


Supervisors Developed 


UCH a program obviously develops men at a slower pace than the emergency 
S training program described above. Yet it has the advantage of increasing the 
amount of skill acquired to a much greater extent. 

It will be noted also, that in this program, a proportion of the men developed 
supervisory ability, and were promoted to supervisory jobs. 
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The progression training program was designed to train semi-skilled and skilled 
workers in higher levels of work by planned progression and upgrading in produc- 
tion shops to meet the needs of the company. With the knowledge that only a 
small ratio of apprentices who start training, even in highly specialized training 
shops, ever become toolmakers, the company planned to develop and use the maxi- 
mum amount of skill that could be obtained by training present employees. 

This plan allowed trainees to reach their maximum skill limitations even 
though they did not finally qualify as toolmakers. By careful selection and guid- 
ance, first-class machine operators can be trained from those who will not qualify 
as toolmakers on such machines as lathes, milling machines, grinders, hand and 
automatic screw machines, drill and punch presses. 


Selection of Trainees 


i Pits accepted a trainee must have been recommended by a shop supervisor 
based on quality and quantity of work and potentialities. An occupational 
test was given and followed by a training interview. From this group the candi- 
dates thought most likely to succeed were selected as trainees by the training de- 
partment. 


Operation of the Plan 


ce training department assigned a representative to approximately 30 trainees, 
whose duty it was to arrange for all upgradings and transfers to pre-deter- 
mined work assignments; to arrange for sale of tools to trainees; to contact 
shop supervisors or the instructor weekly to determine the progress of the trainee; 
to determine with shop supervisor or instructor if trainee was ready for new assign- 
ment; to determine classroom work to be assigned trainee; to interview trainees 
weekly to discuss progress and obtain reactions, which was considered as an aid 
in employee development; and to coordinate shop assignments with classroom 
work. 

Each trainee was to be placed on suitable assignment in the shop at the lowest 
training point and to attend classroom instruction away from production for three 
hours weekly on company time; each shop supervisor, instructor, classroom in- 
structor and the training department representative to analyze each trainee period- 
ically to determine for what skilled mechanical trade each trainee was best suited. 


Payment of Trainees 


: trainee received the same rate of pay he received for his usual shop work. 
Each assignment was evaluated in terms of units and these units divided into 
pay ranges. The hourly rate of each trainee was increased as soon as he had suffi- 
cient credits to place him in the next higher classification. 

—136— 
















TABLE 3 
TRAINEE PROGRESSION 









2ND GRADE START 
12 Bench Hands failed 

2 Saw Operators to Grade 3 Drill Press Operators 

1 Bench Hand to Grade 3 Milling Machine Operators 

2 Bench Hands to Grade 4 Detail Makers 

2 Drill Press Operators to Grade 4 Drill Press Operators 

2 Bench Hands to Grade 4 Lathe Operators 

4 Drill Press Operators to Grade 5 Mill Operators 

2 Punch Press to Grade 6 Lathe 

3 Drill Press to Grade 6 Hand Screw Machine 

1 Bench Hand to Grade 6 Detail Maker then to Supervisor 


3RD GRADE START 
1 Adjuster to Grade 4 Mill 

2 Mill Operators to Grade 4 Mill 

1 Lathe Operator to Grade 4 Operator 

1 Lathe Operator to Grade 5 Operator 


4TH GRADE START 

2 Bench Hands to Grade 4 Drill 

1 Counter to Grade 4 Grinder 

2 Counters to Grade 4 Saw 

3 Drill Press to Grade 4 Mill Operators 

2 Saw Operators to Grade 4 Lathe Operators 

6 Punch Press to Grade 5 Punch Press 

5 Drill Press to Grade 5 Drill Press 

2 Detail Makers to Grade 5 Lathe Operators 

5 Detail Makers to Grade 6 Lathe 

5 Detail Makers to Grade 6 Mill Operators 

1 Mill Operator to Grade 6 Mill Operator 

3 Punch Press Operator to Grade 6 Punch Press to Supervisor 
1 Punch Press Operator to Grade 6 Hand Screw Machine Operator (Completed) 


5TH GRADE START 
3 Oilers to Grade 4 Detail Makers 

2 Inspectors to Grade 5 Drill Press 

4 Punch Press to Grade 5 Lathe 

1 Drill Press to Grade 5 Mill 

2 Machine Operators to Grade 6 Drill Press 

1 Punch Press to Grade 6 Punch Press 

1 Punch Press to Grade 6 Punch Press to Group Chief 

1 Detail Maker to Grade 7 Detail Maker 


6TH GRADE START 
2 Assemblers to Grade 6 Drill Press 
2 Lathe to Grade 6 Detail Makers 
3 Mill Operator to Grade 6 Detail Makers 
2 Detail Makers to Grade 7 Tool Makers (Completed) 
1 Detail Maker to Grade 7 Instrument Maker (Completed) 
1 Detail Maker to Grade 8 Tool Maker (Completed) 
1 Punch Press to Grade 8 Punch Press to Supervisor 


7TH GRADE START 

2 Machinist to Grade 7 Machinist 

2 Detail Makers to Grade 7 Detail Makers 

4 Detail Makers on Jigs and Fixtures to Grade 8 Tool Makers (Completed) 
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Training Results 


NE hundred and nine trainees were placed on training between August 1936 
O and August 1937, and this training was suspended May 1938. At the termi- 
nation we had 82 still on training; the other 27 were dropped for the following 
reasons: 7 completed training as toolmakers, 1 as an instrument maker, 1 as a hand 
screw machine specialist, 11 failed to assimilate training, 1 was transferred out at 
his own request, and 6 accepted supervisory positions in the shops. 

Analysis shows that the 82 remaining trainees would develop into skilled 
mechanics as follows: 17 toolmakers, 20 lathe specialists, 20 milling machine 
specialists, 1o hand screw machine operators, 10 automatic screw machine operators, 
5 grinder specialists, 10 each drill and punch press specialists. Progress charts on 
each individual in effect at the time training was suspended indicated that approxi- 
mately 20 trainees would complete their training each year, some of each in the 
above work classifications (see Table 3). 


Occupational Test Results 


NE hundred and nine trainees were selected for training with the following 
O occupational test results: 23 above average, 63 average and 23 below average. 
In May 1938 when training was suspended, the training marks on these 109 trainees 
were as follows; of the 23 who were outstanding on tests 16 had above average 
marks and 7 had average marks; of the 63 who had average test marks 26 were 
outstanding, 35 were average and 2 below average; of the 23 below average on the 
test 14 had average training ratings and 9 below average. 











Time Taken to Learn Jobs 


F SKILLED workers are trained by a company, how long does it take them to learn, 
] so that their efficiency comes up to the standard set for the job? 
There are four problems here: 

If a fully skilled or qualified worker is hired from the outside, or transferred to 
another department or job within the plant, how long is it before he learns the 
fundamentals, or routines of the job, so that he can proceed without further detailed 
instruction and supervision? 

After he has reached such a stage, he will still not be up to normal proficiency 
for the job, but as time goes on will, through practice and learning by himself, 
improve until the quality and quantity of his work is up to the standards set for 
the job. How long does this take? 

These two learning times for different jobs at various levels of skill are shown, 
for one company in Table 4 that follows. 


New and Upgraded Workers 


I A new inexperienced worker is hired, and specializes in a skilled occupation, 
how long will it take him to acquire full proficiency? 

If a skilled worker is fully qualified in one labor grade, and is promoted to the 
next higher grade in the same occupation in the same plant, how long does it take 
him to meet the normal performance standards of his new job? 

These learning or training periods are shown, for one company in Table 5 
below. 


Time to Secure Efficient Force 


— figures were compiled by the company to get a more complete picture of 
the time required to secure an efficient working force, with its expected increase 
in defense and other business. 

All available job analyses written on the skilled trades and machine occupa- 
tions were studied and information on them concerning learning, or time to reach 
normal efficiency, tabulated. Where unavailable, this information was taken from 
training records, or obtained from supervisors who had men reporting to them in 
that line of work. 





TABLE 4 


Taste or SKILLED TRADES AND Macuine Occupations witH LEARNING Periop, Time REQUIRED TO 
Reach Normat Proricrency, Experience REQUIRED AND 


EXPERIENCE PREFERRED 


















































OCCUPATION zane ra Noma ROTI —- capleteaiaaeniete 
eon bona” | mNcLupEs (A) or | Preferred in months 
Class 2 
Drill Press Operator, Light............... 4 12 _ | 2 
Class 3 
NG eee 4 8 2 6 
Milling Mach. Oper., Simple Work....... 8 10 — 6 
in 57s. 20% Sn eles nee Xn 8 12 — 3 
Class 4 
RES PEE N pa aetae  aee ee e 6 24 3 12 
ES, BO el nith os be horus suewnn wk 8 24 6 12 
eee eee 4 24 — 12 
5 a on kG eee de eR oes 10 24 8 12 
aaueee wanes Giper., Hleavy................. 4 24 12 24 
ere 4 24 12 24 
No ivan es 0g 5 naeinigeees ten 4 12 6 12 
Semmens emer. QPOr... eee eee 8 24 6 12 
Ss WE BOI s ccc cece cece ec ees 8 24 — 6 
Milling Mach. Oper., Prod............... 8 12 6 12 
Milling Mach. Oper., Simple Work....... 8 12 4 6 
Nailing Machine Operator............... 4 8 3 6 
a Sy ins hin a x ones neg 4 8 3 6 
Polisher and Buffer (Rubber)............. 4 6 6 12 
Tee 4 12 9 18 
CC SOE eT 4 12 — 12 
ES Dei an ini vin ae np eaten te woh 4 12 4 12 
Sheet Metal Worker, Prod................ 6 24 3 6 
Ee 4 | 16 6 12 
Wesaer, Blecetic Spot...................; 8 24 6 12 
EG ites dada ob ono + K0k aies,on 4 12 12 24 
Class 5 
6 Bs fire 5 Pins» 6 snl neds Oe 8 24 24 18* 
ee 4 12 12 24 
Drill Press Operator, Heavy.............. 8 24 18 24 
Seas Fyees Operator, Light............... 6 24 18 24 
Se DU. cn eee ecw ares 4 12 12 18 
se brew cce sat nesscsectes 4 12 18 24 
Hand Screw Machine Operator........... 4 12 12 18 
EE a Oe er 4 14 12 18 
Layout Man......... Reh eth naluly weiiea 12 36 24 30 
Milling Mach. Oper., Production......... 6 24 18 24 
Milling Mach. Oper., Simple Work....... 6 24 18 24 
UN NOUNS BOUIN. ee eee cone 12 36 24 36 
II. 5 oc eveccccecsccves 4 24 12 18 























TABLE 4—Continued 


















































(A) PREVIOUS EXPERIENCE 
OCCUPATION 'IN WEEKS FOR Nomuat ROTI : 
oe | wae | “ee | Prefereed in mouths 
Class 5—Continued 
5A did oink wey ka CAN 8 | 18 18 24 
Saw Operator (Metal)................... 4 | 12 12 18 
NS, sit ian s Kae Mowe ed aK ne oon A 4 | 12 36 48 
a iis idea a BAW wiles Cex ROS 4 16 18 24 
RR eee et ree rere 4 | 16 18 24 
ee ee oe 4 | 16 18 24 
Shaper Operator, Wood...........:...... 4 20 12 18 
Shear Operator, Power................... 4 12 12 18 
Sheet Metal Worker, Plant, Simple Work. . 8 24 18 24 
rere rare 6 24 24 36 
I hd dine i 0 fee cerca og ewes 8 24 12 18 
Welder, Bloctric Spot... ... 2. cc ccecceses 4 12 12 24 
Class 6 
eee 8 24 36 48 
ithe china ccroe ced Kewes 16 24 36 24f 
i. iodo gion dS a wend 16 24 36 48 
Some. Diack. Coperaver...................- 4 16 24 30 
Ss i Ae yaw heen eles 10 32 24 12 Co. exp. 
ids bain boas ks ae +s 8 16 30Co.exp.| 36 “ “ 
Hand Screw Machine Operator............ 4 10 24 36 
Lathe Oper., Bench or Eng.-Prod.......... 4 10 24 36 
Machine Setter, Punch Press.............. 16 24 30 36 
Machine Setter, Metal and App........... 16 24 30 36 
Milling Mach. Oper., Precision........... 8 18 24 36 
Milling Mach. Oper., Production......... 8 18 24 36 
Pracer, Mictal Pinteles................... 16 32 36 36 Co. exp 
Petes Pees SE... ee cece 4 24 24 36T 
oi ag sk hp g 8a bk Oe 8 16 18 24 
gaw Operator, Mictal.............:....... 4 12 24 36 
I i Sretiieh Nus sp 2d aloes Kea 4 12 24 36 
Eee 8 24 24 36 
Shaper Operator, Wood.................. 4 24 18 24 ° 
Re ee err re 6 18 36 60 
RR a eee 8 24 18 24 
Wood Finisher, All Around.............. 4 12 24 36 
Wood Finisher, Varnisher................ 4 12 24 36 
Class 7 

Baller (Polisher) Metal. ................. 20 28 48 42 Co. exp. 
I salah. y 9G sags PEK RMK-S% aan 16 24 36 48 
a: Si Kah atkswnane anes eemeel 8 .16 30 36 
INS cue ban tiacesuvdtvansinns eae 10 16 36 36 Co. exp. 
| SEES ek Cree See eee TnT: 14 24 36 12* Co. exp 
RET nn ee 12 24 12} Fr 
Grinding Mach. Oper.—Precision......... 6 24 24 i iledeen 
Grinding Mach. Oper.—Cutter............ 6 24 24 — 
Hand Screw Machine Operator............ 






























TABLE 4—Continued 








OCCUPATION 





(A) 


LEARNING TIME 
IN WEEKS FOR 
EXPERIENCED 

WORKERS 





PREVIOUS EXPERIENCE 












(B) 
NORMAL PROFIC. 
IN WEEKS ay 
INCLUDES (A) a mo hy 





| Preferred in months 





Class 7—Continued 














































I nw noon tk Ns eke ewd 10 | 24 36 | 48 
Lathe Operator, Turret, Bench or Engine— | | 

GS 2 klk hae is adie ek we yas 4 | 8 30 | 24 Co. exp 
Lathe Oper., Auto. Wood Turning........ 6 | 12 . if 
i nk t dois whe whys Io | 24 36 =| «48 
Machine Setter, Punch Press.............. 8 | 16 36 | 3612Co 
Machine Setter, Metal and App........... 8 16 36 «| 36% 
Mach. Setter, Contact Wld. Mach......... - 4 8 36 | “7 
Machinist (Gen.—Plant Repairman)...... 16 | 52 48 | 48 Co. exp 
Mason & Cement Fin., Cement Fin....... .| 4 | 8 36 | 48 
aid 25a g's <i 50 6 5k ye 8s 16 | 52 24 | 36 
I Se eek cas vs hs cdo oes 4 | 8 24 «| 36 
pemmumer Coepeieeer)...................... 2 (| 16 24 | 36 
ss hiked acs vane hv ceenaes . | 16 36 =| 36Co. exp 
movew Baach. Oner., Auto................. a 8 24 | 2412Co 
Sheet Metal Worker, Plant, All Around... 8 | 20 24 36 
Sheet Metal Worker, Plant, Simple Work. . 8 | 6 | 24 | 36 
tela rae tis sins 0navd colias | 4 16 12 | 18 
Ee ee ee ee | 14 | 24 CO nt | 24t 
Welder, Elec. Arc & Acetylene............ 8 | 16 24 =| 36 

Class 8 

ee 8 | 16 48 48 incl. 12 Co. 
a digeiang Sewn fb oid ed ears 8 16 24 48 = 
EA Aha eons boy Aare beds a4b ew ois 8 16 42 48 
EN, Seance ae eee 8 16 48 lea ily 
oon eee er hiss dale bi 40 os 12 24 48 48 Co. exp. 
Grind. Mach. Oper., Precision............ 10 24 > ia 
Lathe Oper., Turret, Bench or Engine— | 

RM rectly bik is aves ou bes 48 6 12 36 is¢ « 
Ee ee re 4 6 24 36 
Machinist (Gen.—Plant Repairman)...... 12 | 36 48 48 
Mason & Cement Fin., Bricklayer......... 4 | 8 48 48 Co. exp 
Mason & Cement Fin., Cement Fin........ 4 | 8 48 4a“ « 
Milling Mach. Oper.—Precision.......... 6 | 12 36 48 
ey pati oot tS Sb ven ows one 16 | §2 36 48 
Plumber (Pipefitter) OS eee 16 | 32 | 36 | 36 Maint. 
EES ea > |} @ | | 36 
Screw Mach. Oper., Automatic........... 6 | 2 | 36 | 48 
Sheet Metal Worker—Production......... 8 | 1% | 48 48 
Sheet Metal Worker—Plant All Around... = |= 48 | 48 
Welder, Elec. Arc and Acetylene.......... 8 | 16 | 36 | 48 

Class 9 

I Soa Oi x4 bios pk d'0' 20 ks ws 20 | §2 60 60 
ne nw wove ale 6 | Iz 60 24 Co. exp. 
Die Maker, Maker and Repairer.......... 14 24 24} 36f incl. 12 Co. 
GREER = A ee ee 12 24 60 60 Co. exp. 

















TIME TAKEN TO LEARN JOBS 


TABLE 4—Concluded 





(A) 















































(B) PREVIOUS EXPERIENCE 
OCCUPATION 'IN WEEKS FOR wena — 
EXPERIENCED | rictupes (A) | "oduirel io | Preferred in months 
Class 9—Continued 
NS. hy Gimadia vianig's sb aeiate are-4.4 sos 16 §2 48 60§ 
Grind. Mach. Oper., Precision............ 6 16 36 48 
EE a ee eee 10 36 60 — 
Lathe Oper., Tur., Bench or Eng. Prec..... 6 20 48 48 Co. exp. 
Mach. Setter, Auto. or Hand Screw....... 8 20 36 48 
Machinist, (Gen.-Plant Repairman)....... 6 16 60 60 incl. 12 Co. 
Milling Mach. Oper.—Precision.......... 6 12 48 60 
EE is baht <a ese ealae Veen ke 24 52 48 60 
Pateers Dialer, Woeod................... 8 16 24} 36 
ee ee 16 32 48 48 
65 knit cal £4 9 xn sk we Sees 05 14 24 24} 36t 
Vernier Machine Operator................ 6 20 
Class 10 
Grinding Mach. Oper.—Precision......... 6 24 48 60 
ike ne kabcncuumen ces eneeas 14 24 36 48t 
Class 11 

Die Maker, Maker and Repairer.......... 14 24 84 84 
Ai loka wig a enau het sy x0-OA 12 24 84 84 incl. 12 
WII 5.054. < eo yes eens esis 4 8 72 72 |Co. exp. 
EE hscbunid ans Semaine as nerves 14 24 84 84 

Not Classed 
Mach. Setter, Auto. or Hand Screw....... 8 20 72 72 
Mach. Setter, Metal and Apparatus....... 8 20 60 60 
Mach. Setter, Cont. Weld. Machine....... 4 12 72 72 (incl. 12 
Mach. Setter, Wood Working............. 4 12 66 66 | Co. exp. 
kin Saks Heeb teleeey ahha teen ees 14 24 84 84 

















* Preferred 18 months in specialized type of buffing. 


} Preferred specialized type. 
{ Plus apprenticeship. 


§ Must have State refrigeration and stationary engineering license. 


TABLE 5 


TRAINING PERIODS FOR THE MECHANICAL TRADES (FROM TRAINING Data) 


A. These learning periods represent the total time required for an inexperienced operator 
to attain the job performance standard if he specializes in that occupation. 

B. These learning periods represent the number of weeks required for an operator experi- 
enced in the next lower class to meet the performance standards of job shown. 














OCCUPATION 
4 6G 6h vee Anas Avon enw iin aes 4 
Milling Machine Operator....................--: 4 
Ss 565 sn 95-0 hee xsivanan mew os 4 
Grinding Machine Operator...................-.. 4 
TT PLETE TREE. 4 
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TABLE 5—Continued 

















OCCUPATION CLASS 
A B 
3 3 3 
ng Ee ere eee Ty | 4 4 3 
5 5 3 
3 3 3 
4 5 4 
Hand Screw Machine Operator................... 4 5 7 4 
6 9 4 
7 11 4 
4 60 10 
TINS 6 Sos WAS og Ce ae n cs keane ea ° *35 nt 
7 183 10 
9 279 6 
4 6 6 
5 Ke) 6 
: 6 14 6 
Auto. Screw Machine Operator...................4 . 8 6 
8 22 6 
9 26 6 
Engraving Machine O Y 4 4 
graving Machine Operator..................... 6 8 6 
6 
ee ee ee 8 
9 
6 6 6 
I cancun. Paved puicdteeesndeekex ead { . pat 6 
6 6 6 
DT I, kc: viwide eneed bwanndeees wound 8 10 6 
9 14 6 
6 64 6 
7 139 6 
I a 5 corey Apres e DEES EN REL Ree 4 8 213 14 
9 303 6 
10 315 6 
7 22.9 14 
SR ie iteiesam bese’ silanes iieocy cacey meen 4 9 355 7 
10 391 14 
[ II 421 14 
169 10 


Instrument Maker 


CeCe OS 40 o go 2 Ow © eS, ©. © OO OOS Oo 8 
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TABLE 5—Concluded 











Gage Maker 


Toolmaker 


























Selecting Men to be Trained 


HE training periods for skilled workers recorded above are average periods. 
Many of these, and other companies, require that before a man is given train- 
ing to lift him from his present to a higher labor grade, he must show that 
he has the basic trade knowledge, and the capacity to benefit by the training. 

This is sound, for it is a waste of time on the part of the training department, 
and of the man, and a useless tying up of much needed plant equipment to attempt 
to upgrade a man who does not have the ability or brains to qualify for the higher 
skilled job anyway. 


Only 35% Helpers Good for Promotion 


HERE is described below the experience of one company in selecting electrical 

helpers for training to journeyman grade. It found that only 35% of these 
helpers looked as if they would ever get to fully skilled status, no matter how much 
training they were given. 

Four factors were considered in deciding upon the men who had a good chance 
of succeeding. 

(1) Merit rating by present supervisors. 

(2) Length of experience with the company. 

(3) Knowledge of their trade or job. This was judged on the basis of their 
answers to trade questions relating to their present jobs. It was felt that if they 
had not, after years of experience in their jobs, been sufficiently ambitious or intel- ' 
ligent to learn all they could about them, then they were poor prospects for training 
for higher jobs. 


Practical Trade Questions 


ucH trade questions are very practical ones, as may be seen from the following 
four, which will be used, possibly in a modified form, in the next step the com- 
pany is going to take in selecting machine shop men for upgrading. 

(a) Is a flat plate 3” x 16” x 36” ordinarily held on the planer for surfacing 
with (1) straight clamps, (2) planer jacks, (3) a planer vise, (4) poppets and toe 
dogs? : 

(b) If you are to turn an included angle of 30 degrees on the end of a piece of 
stock held in a lathe chuck, do you swing the handle end of the compound rest, 
(1) 30 degrees to the left, (2) 30 degrees to the right, (3) 60 degrees to the left, (4) 
75 degrees to the left? 
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(c) Is a fillet (1) a concave curve, (2) a type of gauge, (3) the point of balance 
of a tool, (4) a convex curve? 

(d) Can a spiral (helical) square cornered keyway be cut in a shaft on a miller 
with a (1) side mill, (2) slitting saw, (3) woodruff keyway cutter, (4) end mill? 

Such trade questions, many of which have been prepared by the Extension 
Division of Purdue University, and the Research Division of the Unemployment 
Insurance Division of the Federal Security Agency, Washington, D. C., are quite 
suitable for use by master mechanics and machine shop foremen in aiding in the 
selection of men for upgrade training, or even for hiring new skilled workers. 

(4) The last, and most important factor, taken into consideration was the 
intelligence of skilled workers who might be capable of improving their skill 
through training. This was determined through intelligence tests. 


Negotiations with Union 


His program ran into difficulty because the union felt that promotion from 
 perten to journeyman classification should be based on seniority. But the 
examinations showed plainly that many men, with years of experience on the job, 
had not bothered to learn all they could about it, or were incapable of learning 
more, and so could not possibly be promoted or trained for promotion. 

Under the emergency conditions prevailing in the industry, and the fact that 
an absence of ten skilled workers means that 100 semi- and unskilled workers can- 
not be hired, because there are not tools and properly maintained machines for them 
to operate, the union finally dropped its opposition to the plan. 


Personnel Manager’s Letter Starts Program 


October, 1939 

To: Mr. “‘X’’, Division Superintendent 
From: Mr. “‘Y’’, Personnel Manager 
Subject: Training Electrical Helpers 

Following your instructions, during the past week we have given qualifying 
tests to sixty-four members of your electrical maintenance department for the pur- 
pose of selecting members for a training group in electricity. The tests used were 
the Otis Advanced Self Administering Test of Mental Ability, and the General 
Electrical Knowledge Test prepared by Mr. **Z’’ and others in this area under the 
direction of the State University. 

In arriving at a composite test ranking for these employees, who were given 
the qualifying tests, the following arbitrary weights were given to each of the fac- 
tors considered: 


A de a A ogi wins 4 bas aon 0. dewitid eR 40% 
REISE CE SSO re ie ane ne a 30% 
Rad 5d, Wire thst ha 4 tanec dnt eee dae nneeneeeee 20% 


ois ak GlnieRnd se x6 hah a Sw ddke asked ea nenes eavawaws 








SELECTING MEN TO BE TRAINED 


We realize that the above weights may be open to question, but we were of 
the opinion that it was necessary to establish standards in line with the purposes 
of the tests. Thus, we considered intelligence of greatest importance in determin- 
ing those who have the capacity to justify training. 


Recommendations 


inst: We are of the opinion that only twenty-three of the group tested have the 
PF cues! Capacity to effectively receive training. Consequently, we recommend 
that at least a trial group be restricted to that number at this time. 

Second: We believe that the group percentile rankings (shown on the attached 
pages) will be helpful to the Superintendent of Electrical Maintenance from an 
Industrial Relations viewpoint in future questions of promotions, demotions, rates, 
or job assignments. | 

Third: We would recommend that the same procedure should be followed in 
testing lower rated machinists for instruction groups. 

Fourth: In analyzing the information at hand as revealed in the test results, 
the following pertinent information will be of interest to your supervisors. 


Night School Students Best 


MPLOYEES who have pursued some night school studies rated eighty-two percent 
E (82%) higher on the General Electrical Knowledge Test than those who, 
according to our records, have made no attempts to improve themselves by outside 
study. 

The average Mental Age computed from the Otis Test of Mental Ability was 
13.0 years. Since the average Mental Age of an adult group such as this is normally 
about 15 years of age, this group was slightly below normal. 

There was a correlation of —.o65 between test results on General Electrical 
Knowledge and the total Merit Rating score. This exceedingly small correlation 
seems to indicate no relationship at all between these two factors. Either the 
raters are not accurately rating the man on the actual knowledge of his job, or, the 
test used did not sufficiently measure the man’s knowledge of electrical facts. 

There was a correlation of +.40 between the foreman’s overall Merit Rating 
and Intelligence as measured by the Otis Test. A correlation of this magnitude 
indicates a slight, but probably statistically significant relationship between these 
two factors. In other words, as a rule a man with more mental ability is usually 
rated slightly higher than a man with a lower mental ability. 


Experience Does Not Guarantee Job Knowledge 


HERE was a correlation of +.023 between Experience and General Electrical 
Knowledge as revealed by the test results. Here again the exceedingly low 
correlation probably indicates no relationship between these two factors. In 
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other words, by merely being exposed to electrical work over a period of years the 
worker is not absorbing the knowledge that should be required of him in order to 
obtain and fulfill a job requiring more knowledge and skill. This low relationship 
shows more clearly the specific necessity of a planned training program for workers 
of this type. 

The results of these qualifying tests indicate a decided need for a planned train- 
ing program of some nature. We believe that with the right type of training, the 
twenty-three men recommended have the mental capacity and basic knowledge to 
carry through a course of the type outlined to you previously in our memorandum 
of September. 


Technical Scoring Method 


or those who are interested in the technique used in arriving at a final com- 
score, which includes the four factors, there is given below a note de- 
scribing the method used. 

Each man is ranked according to. his relationship to the rest of the group ac- 
cording to his scores on the qualifying tests. Since it would be impossible to use 
the raw or actual scores for comparative work, it was necessary to find and use the 
so called ‘“Z’’ score. This means a score in terms of standard deviations from the 
arithmetic mean or average. By the use of the ‘‘Z’’ score, the individual results 
on all the qualifying factors were placed in common units and on a common basis. 

In order to emphasize certain of the qualifying factors which we considered 
slightly more essential to the welfare of the group, the ‘‘Z’’ scores were then 
weighted by multiplying them by our previously determined weights. Then, 
these weighted “‘Z’’ scores were totaled and percentile ranking determined for each 
individual. The percentile rank means, in ordinary terms, the relative position 
of one individual to the rest of the group. Thus, a percentile rank of 80 would 
mean that 80% of the group did not obtain as high a composite score as this individ- 
ual did, and 20% obtained higher composite scores. 















Skilled Labor Supply 


Inventory 


HE National Defense Commission recommends that companies take an in- 
ventory of their working force, so that they may be certain that they know 
the skills and potentialities of their employees, and can train and upgrade 
them accordingly. This is a major undertaking. 
One company did this late in 1939, in anticipation of a 50% increase in business 
in 1940. Their experience is reported here, and shows what must be done. 


Information to Be Gathered 


STIMATEs must be obtained from the production department as to physical out- 
E put in different products. This must be related to tool building and main- 
tenance; to the present skills in the plant; to the potentialities of employees for 
promotion, with or without further training; to graduating apprentices; to learn- 
ing periods, and the productivity of learners and trainees; to induction periods, or 
time for hired and transferred employees to reach normal proficiency; to number 
of laid off employees who may be expected to return to the company; to the age 
distribution of employees; to the number of semi-skilled workers, who seem to have 
the capacity for promotion into skilled jobs. 

And finally all these factors must be related together, to obtain final estimate 
of the numbers of employees to be promoted, trained, hired and recalled, for each 
occupation, each month. 


Conferences with Line Organization 


HE material here presented illustrates these methods as attempted in a com- 
a It is evident that the correlation of the various factors must have been 
accomplished in conferences of the line organization with the personnel depart- 
ment. These conferences are not reported here, as they would serve to identify 
the company, and expose its private business information. 

The material presented, however, should serve as a useful guide to any other 
company, wishing to make such a survey of its own situation, in whole or in part. 


Labor Requirements Survey 


= which were made in past years to determine needs for production and 
skilled workers in an expanding business period had proved of such value in 
meeting the requirements, that a comprehensive study was undertaken in 1939 to 
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determine the requirements of an assumed increase in production of 50% which was 
not considered improbable based on inquiries for and estimates of the probable de- 
mand for the company’s products. This study was for the purpose of determining— 


(a) Number of workers by occupations available within the plant who 
had been transferred or downgraded and already possessed skills for higher 
grade work. 

(b) Number and what employees in the plant had partially developed 
skills as a result of rotational or progression training. 

(c) Number and names of employees laid off who had had experience in 
semi-skilled or skilled work or had developed skills as a result of rotational 
or progression training. 

(d) Training required to make best use of available skills. 

(e) Possible employment or reemployment problems in view of the pos- 
sible tightening of the labor situation. 

For the purpose of determining number of employees within the plant qualified 
with little or no training to return to higher skilled occupations, the experience 
records of 1487 employees in ‘‘major’’ occupations as of October 1937 were reviewed. 
Estimates were prepared as to the number of employees that would have to be 
recalled or hired, to show the number and kind by occupations, and pertinent 
information as to specific employees who might be rehired to meet specific needs. 
Data was accumulated as to training periods for training use and for information 
of line organizations. 

While the data is intended to focus attention primarily on skilled and semi- 
skilled labor, there is included information relating to all direct labor occupations 
for male workers, to conform with a policy of training employees for progression 
in the organization. 


Final Estimates 


a final outcome of this survey resulted in a table, of which that given below 
is a representative part (see Table 6). 


25% of Employees Found Promotable 


HE inventory also showed that 25% of employees on the payroll were capable 
Ta going into higher skilled jobs, either straight away, or after further specific 
training. 

Also the number of laid off employees, who might be recalled to their former 
skilled jobs, was determined. The rehiring of these employees, rather than com- 
pletely new ones, would considerably increase the rate at which the plant would 
attain full productivity. 

A summary of the results of this aspect of the inventory is given below. 
Summary oF AVAILABLE CANDIDATES FOR OPENINGS ON Mace Hourty Snop Occupations (12/1/39) 

(Clerical Occupations and Supervisors Not Included) 
Number of Male Hourly Shop Occupations considered (Clerical 


occupations and supervisors not included)............... 262 
Number of present employees on these occupations........... 2257 





Number of these employees who were demoted to a lower 
level in same occupation due to lack of work since July 1, 
1937. These employees are to be returned to their higher 


level jobs as openings occur 
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Number of others of these employees who are capable of 


assuming greater responsibilities without any further 


training or experience (Supervisory recommendations)... . 


Number of others of these employees who will be capable of 
assuming greater responsibilities after further specific train- 


ing orexperience. (Supervi 


Number of individuals who worked on these occupations but 
were laid off due to lack of work. These employees are 


sory recommendations)...... 


candidates for rehiring when openings occur............. 


206 (9%) 


197 (9%) 


170 (7%) 


Calculated 


but not given 


TABLE 6 






EsTIMATED PERSONNEL REQUIREMENTS—BasED ON AssUMED 50% INCREASE IN PRODUCTION 
(This type of estimate was made for all occupations in the plant) 























19 
quieninicn 12/1 39 (NO. TO BE HIRED BACH MONTH) oem, 
Jan. | Feb. | Mar. | Apr. | May | June 

| ER es Peres 201 19 | 13 Il 19 6 4 
Cabinet Maker........ 12 
a4. us evan ceeeken ean 7 I 
eee eee 5 I _ 
I « cacvitedss ty eee deked 19 1 | I 
ES re ee, eee 58 8 = 3 I 
sie Nivnncanenes asi 2 2 
ee ee eee I 
Instrument Maker................ 16 2 2 
SIRE ee ae 51 2 | 3 5 
napeet Operater................- 25 . 7. 3 2 2 I 
Machine Oper.—Drill Press........ 74 10 | 7 5 7 
Machine Oper.—Lathe........... 28 4 | 3 2 I 
Machine Oper.—Punch Press...... 58 > i 2 2 I I 
Machine Oper.—Screw........... 21 r | 2 3 2 
FRESE <a 7c 60 7 | 4 I I 
tk Eee 30 4 | 2 2 
Ds ii S62 ss delicie Weg nce a i 33 4 | I I 
SR eas arene oe 10 | 2 I I 
cia eiancunws eee anaes 25 | I 
Mesteurent Hand................. 35 2 2 2 
ns J vxtcom iy oveuvdess 02 42 | 1 3 3 2 I 
5 cine kak owacen bares 58 | 7 I 4 I I 

EE On ee ee is I 
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Supervisors Recommend Promotable Workers 







em development of these figures was attained through personnel records, and 
recommendations of the supervisory organization (see Table 7). 















































































































TABLE 7 
Piant SiruaTION By OccupaTIONs AND Lasor GRADES 
@) 4) 
(1) (2) sae ao.” “or” (5) 
OCCUPATIONAL CLASSIFICATION LABOR NUMBER = re mmc a, LAID OFF TO BE HIRED FROM 
GRADE ON ROLL FROM EMPLOYEES OUTSIDE MARKET | 
1 2 3 |OCCUPATION 
Welder Arc & Acet. 5 fe) ° ) Oo ) I 
7 15 O° 2 2 ) 4 
8 3 fo) o | oO fo) 
NEP pr eee ee ee 18 ) 2 2 Oo 5 
Lathe Operator 7 10 fe) I I fe) 9 
8 4 fo) fe) ° I 6 
8 fe) ° fe) ° ° I 
9 3 fe) Oo Oo Oo I 
ie gaara ad aes ewes wn 17 ° I I I 17 
Tester, Electrical 7 2 ° I I Oo ) 
8 16 2 6 2 Oo fo) 
Ree cafakiule veces 18 2 7 3 fe) 6) 
“ age (Calculated but 
Electrician : ; 5 ° : : . 3 not shown) 
24 4 I 2 Oo 6 
MES fn okay ei okpesin dd sNS 47 7 4 5 fe) 67 
Millwright eS See fe) fe) fo) fe) 22 
a ee 2 fe) fe) fe) 25 
8 2 fe) fe) fo) I 
ae eee 33 4 fe) | fe) fe) 48 
Detail Maker oo a I o | o fe) 4 
a a fe) o | Oo fe) I 
) 7 I I | 2 ° 16 
7 9 fe) 2 | 1 2 25 
9 19 6 oe ee fe) 10 
IEE ee ane ne | 36 8 5 5 2 56 










Personnel records showed by occupations, labor grades and merit ratings the 
men who had been demoted during the business recess of 1938, and who were still 
on the payroll of the company (Column 4). Personnel records also showed by 
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occupations, labor grades and merit ratings the men who had been laid off (Col- 
umn 5). 

The supervisors were asked to supplement this information by making ‘‘poten- 
tiality recommendations’’ (Column 3) as to: (1) Those employees who were quali- 
fied to return to their former higher level jobs. (2) Those capable of assuming 
greater responsibilities with no further training or experience. (These employees 
are immediate candidates for promotion to skilled jobs not previously held with 
the company.) (3) Those capable of assuming greater responsibilities after fur- 
ther training and experience. 

_ Taking all these factors into consideration, and knowing from the production 
department the number of men required in each occupation, by labor grade, it was 
possible to determine the number of men in each classification that would have to 
be hired from the outside labor market. 

The personnel department then made an analysis of the sources from which it 
obtained employees in the business pick-up of 1935-37, in a tight skilled labor 
market. The results of this analysis are shown in Table 8 below, but may be sum- 
marized here as follows: 


931 skilled workers were hired. 

Of these 220 were former employees and 711 new workers. 

574 were drawn from the ranks of the unemployed. 

330 were employed in the local area and left their present jobs. 

27 were employed outside the area, and left their jobs and moved. 

Only 10 were obtained through advertizing. 

95 were obtained through public employment agencies. 

245 were obtained through personal recommendations of present employees. 

552 were fully experienced when hired. 

269 were partially experienced and required further training. 

119 had no experience for the job hired for, and had to be trained. 

417 received a higher rate of pay with the company than they had previously 
been getting. 

352 took a reduction in pay to come to work for the company. 


Company Can Better Hiring Methods 


; A A result of this analysis the company feels that it now knows better how to - 
obtain skilled workers. It feels that advertising is almost useless, as is out- 
of-town recruiting. It feels that public employment agencies, such as the State 
Employment Service is not yet sufficiently reliable as a source. 
It feels that in the main it must rely on its own employment office to keep 
more closely in touch with former employees, to build up the reputation of the 
company in the community, and to develop means of getting into contact with 


skilled unemployed workers in the local area, through church groups, social agen- 
cies, etc. 
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Personnel Procedures 


bcs results obtained in this labor requirements survey, herein described, have 
in a large measure been. made possible through the use of basic personnel pro- 
cedures. Recognizing the importance of having accurate estimates of personnel 
required for fluctuating periods of the business, and other adequate appraisals to 
aid in moving and training employees under these varying conditions, led super- 
visors in the organization to suggest procedures which would permit objective 
and fair judgments in connection with the development and placement of employees. 

As a result of this supervisory interest, particular emphasis was given in 1935, 
by both the personnel and line organizations, to such procedures as job analysis, 
employee inventory, merit rating, job families and in the forecasting of personnel 
requirements. A short explanation of these procedures seems appropriate, as a 
part of this labor requirements survey, recognizing, however, that these procedures 
are not new, and are found in many other industrial organizations. 


Job Analysis 


pany and adequate information relating to job and worker requirements is a 
basic need in carrying out any personnel program effectively. Detailed job 
analysis has therefore been used in employment work, testing, training and upgrad- 
ing. Such job analysis information was obtained on jobs, in all organizations, in 
order to provide a base for personnel action on a plant-wide basis. With trained 
analysts, and through the use of a plant manual, a uniform approach and evalua- 
tion is made of all jobs in the plant. 

These analyses supply basic information as to job duties; job requirements 
in terms of working conditions, hazards, learning period; work requirements in 
terms of preferred age, experience, practical knowledge, vocational abilities and 
personal qualities. 


Employee Inventory 


T Has seemed to us that an employee inventory to record an employee's experi- 
I ence, education, types of experience and job preferences, is a necessary require- 
ment in carrying out a well-rounded personnel program that has systematic employee 
development as one of its important factors. 

This information is obtained through supervisors, supplemented by an inter- 
view by them with employees, recorded on an inventory form, and the supervisor 
is required to make a definite recommendation as to the steps that should be taken 
to develop the employee beyond his present place in.the organization. 


Merit Rating 


M™ ratings, which seek to objectively determine the performance standards 
of the individual employee, and incidentally include specified judgment 
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values by supervisors, are also considered essential in providing the opportunities 
to those who best merit them. The merit rating plan used limits, in so far as pos- 
sible, subjective judgments, and appraisals are made as objectively as possible. 


Job Families 


7 BEsT utilize transferable skills possessed by employees, job analyses informa- 
tion is used in an effort to relate associated jobs based on their skill and knowIl- 
edge requirement patterns. It is felt that present tests, and others which may be 
developed, make it possible to measure employee qualifications, not for a single 
occupation, but for a family of jobs with similar characteristics, as an aid to super- 
visory judgment in determining potentialities of employees. 


Forecast of Personnel Requirements 


N FORECASTING personnel requirements, information of value in supervisory train- 
ing, and in management discussions, is provided which enables the management 
and the line organization to better anticipate problems that will have to be met as 
business expands, and to organize training programs to meet those needs, without 
serious interruption of work schedules, even though they involve transfer of em- 
ployees from one class of work to another. 

It is our feeling that the use of these procedures has made it possible to con- 
sider more objectively the individuals, and their qualifications, on a plant-wide 
basis, has also made for more effective placement, and facilitated upgrade training 
beyond that which could otherwise have been expected. 





The study, here reported, of ways of obtaining sufficient skilled 
| workers for defense industries is contained in the October and Nov- 
ember issues of the Personnel Journal. 


Part II, (November 1940) will deal with: 


PLACEMENT BULLETIN FOR PLANT 

IMPROVED TOOLROOM PRACTICES 

SPEEDING UP TRAINING 

TRAINING ON THE JoB 

APPRENTICE TRAINING Costs 

WriGut AERONAUTICAL PLAN 

DovuBLING THE LaBor SupPLy 

OutpuT PER SKILLED WorKER INCREASED 
RECOMMENDATIONS 

NATIONAL DEFENSE COMMISSION PLANS 
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